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(54) ETCHING METHOD OF ORGANIC FILM AND METHOD FOR MANUFACTURING SEMICONDUCTOR 
DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma etching method 
by which a highly accurate etching shape can be attained by 
preventing stripping of an oxide film and an organic film at the 
interface. 

SOLUTION: A mask pattern of an oxide film, e.g. SOG, is formed 
on an organic film. Using a patterned SOG film as a mask, any 
one of gas selected from a group of ammonia (NH3) gas, nitrogen 
dioxide (N02) gas, hydrogen cyanide (HCN) gas, methane (CH4) 
gas, ethylene (C2H4) gas, methanol gas and ethanol gas is 
introduced and etching is performed by plasma of mixture gas 
with oxygen gas. When such a gas plasma is employed, bubbling 
phenomenon due to recombination of nitrogen molecule at the 
interface of the oxide film and the organic film is prevented and 
a mask pattern of the oxide film can be transferred accurately to 
the organic film. 
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(57) [Blft] 

[ SS ] Stf <!: W^M i CD Wffir (DMRI *B5 it L , 

^^^itffli^ soGiBoTJiccfiiii'rswaH*. 
r>*xy (NHj ) -mitmm (NO z ) # 

fT><t?m (HCN) (CH 4 ) # 

X, x^u> (c a H 4 ) J$s-)l>i3A^ x£ 
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(b) SOCl:p*>*t7A*flA-*>tf;0 
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(c) »ftW«JWl;t^-z>/{NH 3 ftW*A) 
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NXy (y£2, X«7^f4i<) fjx % ^>7><t» 
X t $ ^«flB«Si5i«lffl T Jl/ a - ;l/ 4 a» Af * * 

«SEI4b5IB^X ^ m- £ - >^C?S o T JJDX-T & * r y y' i 
4*t*««*Dx * * > y^ffi. 

7>*x T (NHj ) ZlBMbfflR (NO z ) # 

^>7>{fc7jcJR (HCN) (CH 4 ) # 

x % x=f-u> (c 2 H 4 ) tlx* M *t y-)l>JjX* x£ 
s-)Vtlxfrhi&*> #)i>-y'frt>miR$tiZ^?Hfr i 

tctizttbit^ mmtix^rnxv, mfcmxz?»jy 

tt, mfc&W$Utctfx£M$tillx£<DM&1lxZr£& 

its vxmnmmm 4 jdit ^ci^tit^ n*jg 

So 

t" 2 *fctt 3 CtiB*S<Dx * 
I»«16] BfTBBBMbKij:, sog (i»>y3> 

4, r>^x T (nhj rmttrnm (no 2 > 

tlx* S'TWbjc* (HCN) (CH 4 ) 

tfX* x^b> (c 2 H 4 ) SZs-frUX* x 

[f8#S8 ] mriBWt^<bKfb)8cDfflJi<D«±e«K 

xr?y'£* 

Biffa^BU^* h4, r>^r (NHJ n$ 



C2) #M2 0 0 2 - 9 3 7 7 8 

2 

fb£* (N0 2 ) HX, ^T>fb*JR (HCN) 

(CH 4 ) x?U> (C 2 H 4 ) tlx, y 

$S—)l>tlX* ^5 s~)liJxfrz > f$ l z>lf)i,~-y'frz>m 

iR 3 n 5 1 * r ft 1 <o ax 4 y" ^ x-?amk: j: o r£i4i t 

fMaBMbBteflniur h 
\s>?*BJ&?ZXT«jy't&$hi l c&t!££zmk£ 

[BMW 1 0 ] ^IBW«JKiffi(b)S<DSH<DS±Jl« 

t>^7 (nh,) tix x -moat (NO. ) 2/ 

X, i/TZsitfcm (HCN) tlx* y£> (CH 4 ) ij 
X* x^U> (C a H 4 ) HX^ *$J-)\,iiX* x£ 

y-)\^iixf)^^^)v-y^hmvisni^rn^ 1 
20 mmm&mmibw^x&^z-^tcfe^xMxLx b 

iBmotmitWfi} 

[0 0 0 1] 
[0 0 0 2 ] 

[U^Otm] LS Ifi^BCcfcc^T, ^<*->©|fcNB-fb 

^Ji^con, mmi>v>x hec<fco"C8Riw;jnx*jE»(c 

6CDS*t4PAlhb. fr^Tifo1)tiJ:<Dtczb<D^X>7ttt L 

<om 4ff ss^c jnx-r s^"a^^r*s. 

[0 00 3] JittWtctt. T«|CCJSiRiRtt<DW«»|*ft 

±n^cti, Wbf&iii&it<Dtctb<Dmi>i<t?x bm&%?f&? 
^ e cw^^ii/^ b&m^xz-yy btttz 

S4Jrax-r^ 0 joxsn/cTiiu^^ bu. ^^cc-eo 

50 T*tc*^^BWr*^?^Xil4flDX-rSfeisi)0[)-7 



3 

[0 00 4 ] T»Uf* h<Z)ftaX^:^*R I E (Ktfctt 

Jh^o *ffflu^x K^^flUZHRCcx??:^-? 
X*<D»«*r*fc©-C, SOG (Spin On Grass: ^ 

[0 00 5] 

^mcc^or, soGis^iyjiBcru^ ^ tt^ras*? 

A/<* - >*E« r U>^<D»JSS4r«flW < tf ft 9 C <b 

A*H9*#jHLr»e8-r*. 

[0006] H9«c*-rse3iw>atB(c*5C^T, 

■?flB^ftSI»cci:or^^ (n,) ©IS^WWirai 
SWK^ <N> «A£-r«. SOGM(DttAI«£»iK-C« 
&/ctf>, R I EHtef&JJMrW:, 09(a) tC^TJ:^ 
IC, ^X7*«cffSEtStJ|{»? (N I ) l ^S/l^ 

(N) S»teSOGflUr»*r5. 

[0 0 0 7 ] R I EtfSttn (/c<h*tf6 0»«±) CC 
19 (b) (C^Tcfc^CC, SOG»^t> 

?-t2jffil3'&CC<l». CCDtctb, 7 4)15 V^iWaHfi 
Ttttot, l£l/c€lIT-» k SOGiSft 
«a>lfffirS«S^StE«:fiCL, ^St^ (N a ) t« 
tfclTSo »£LfcfflWHPtt, «*ftLfcSOG«ffiBI 
C£**r*-T, £fc. SOG<fc»3ffi&W«IK 
Wcfciar*4t>fe», S0G*teB»3tiTi>< 0 

[0 00 8] S OGcfKOa*^ ©rtE«, 7 ^ 'J 

>Jfm<cJ:Q;^<c_hffu oocctt, @9 (c) cc 

ts-t J: ^ cc, a«ttoac s ogwi^m 
[0009] Nti&tttfxy'^z^zm^tcm^. % 

£r&a»RJK? (N) ©B*g£©fctf>. S O G<DMM& 



(3) 2002-93778 

4 

[0010] 

,££&?&U SOG4tea£>irSK"ft»v^^©giJ|!l€: 

r# &x 9 y»s6*ittt-r s fc<Dr&£ 0 

[OOllltfc, CCD<fc5&x*^>^;££*/iii> 
10 £ e 

[00 12] c©J:5Ja:@W*ifiSta/c«){c 4 *fS§Jl 

Wtt^*ES±T^<, NXy (y^2, Xtt7y*i» 
<) &a#**fctt^T>{fc*:* (HCN) */**JBl> 

5 0 §6cc, a*«^-fl!>iite^*i»±rafc«)K:, a* 
Sffl^r^^xvttwci £x 2i =f> a ^ o 

20 [0013] JH*ftK:tt, $^<DW»77X7i 

v*>iFfsmt* &mm±(<cmim<D-?x * a * - > * 

J&gHT&a T>^xr (NHj) ZlK^t 

^ (NO z ) v7>ft*i (HCN) ^ 

(CH 4 ) x^U> (C« H 4 ) 

[0014] C<DJ:5ttx**>^b^#X£JBl>4 
citcj:^r, soG©»J»*E6±T*c<t*ir#Sffl 
30 fi^r, NX 3 *X4fflC»fc»^*«tc<horSiM-r5. 
[00151B1B, NHjtfXtecfcSR I EtnJtMaJ: 

<z>ti^«fttcj:orx^^>y^ft>tia3&^ 

[0 0 1 6 ] NHj^Xvitrcfc, N 2 ^*^Xv<b|5)« 

(N) CC«. 3o(D.*Mf (H) #*S£l/ri>* 

40 /c^, NH a 3^6— SJcSlS/a^- (N) #tD4Citt 

^SMT- (N) ci:0«, Ol6NH^NH 2 t££<Ott 
^^??aE*r-5>C<tCC^^o I3 1 (b) CC^-rJ:^^:, 

s o G^ffi^c ^ ^->^s4ic £ sttffijB^ajs nfca 

(Dr, SOGM© I fCCA0iAtfC<i:^^< , SOGMF^I 
N JK^OH|fi«5K« MinficffiiMr set * 

[0 0 17] CCDJc^^JICC^O, SOGJROiiJRI^ 
50 ^mKJCC^±$n. &&1>I2. IIII^CfciLtfc, 



(4) 

5 

(n> tmm (o <D=nte£tezt}&>x&mmm? 

t 0 0 1 9 ] SBRJBl-T- (N) tSWfc^f^Sffl^S 10 

nh 3 *?x±mmrtx±<DM£rtxxiimmz*v 

Ht^CH^m "Tfttot, ^^>-(CH, ) 
^Xft£CE>^7^>XKfbfc3R^ % x^U> (C. 

MMrtxt±&(,cm^*>Ctt<c£-z>x, SOG (ift 

dFcCMIWr 77 X ^ > 1 ^ ^ e Mitmic 
W«IB!©£JS#r**fiyR (C) s&WBR^rti©B 

[0 0 2 1 ] ijeUfc^Xvxy^vy^rffitt, SO 
G^©^&e>r, LKD (low-K dielectric) tti'CDM 

Zm^lC, NH,#X N0 2 NCH#X&£<Z) 
«**tofb^»#*, (CH 4 ) ^^77 

^>*Wfc*SR^, x^U> (C 2 H4 ) <C<fc'<D*U 



^20 02-9 37 7 8 
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<om<bm<Dmmt<£:^x\z, viA*-;^hu>^ 

[0 02 4] *»W<D*©«(DS»* % «F»CC^»rW, 
[0 02 5] 

<»1**S«JB>H214, 

->zm>x, xiMbi/y=f> (S10,) ©««px«2 

OGSl2 2i, T»US*Xhr*4&*gS«#*l2 3 4 

[0 02 6 ] *r. 02 (a) et^-rj:Mc\ 
S©±CC, /*3 2 Mm©SiO,B|2 5±0C, &flig££X 
fl*23£3 00nm, SOG22£70nro, Huy 
X h 2 1 £3 0 0nm(DJ13{CS£?frU <fc 0 

HS0. 1 l/iinWLA^->^M« 0 C<D£#, 
T*CC**^©fl|l30W«g|-C*«K*Bl2 33»*i 

[0 02 7 ] #cfc, 02 (b) iC^TcfcMt, ±M\si> 
X h 2 1 Z~?XZ>± LX. *IB0SOG2 247WD 
*-#>(D^7X7rx^>m. SOG2 2IJ1 

^H21 <t|5jD^«(DSOGv^^7^^>^f^$ 

[0 0 2 8 ] liU^h^Ufcg, 132 

(c) «C7Kr<fc5«:, NH 3 ^X^tf^Xvtcjro 
t, if s o g ^ (cfi o r x v 

0. &flj£!K*Bl2 3 0x ^^>^*tC, SOGiM 

aLBawom-c s o Gawwrr * 1 1 ^ BHt** c & 
rfflafccx^^>^-rsc<b^-c** 0 

[0 0 2 9 ] if^, SOG2 2*m3kLtc&, M2 

(d) fc^rTJ:^ 3^7^^iUt, fci 
*«CF 4 ^^>CHF^X *Sl>ttC 4 F 8 #X 
iC^/cCF^'X{Cj;4^X'^->yr v 
hr^>^SiO z ^2 2tC, rt@0. 1 

[0 0 3 0 ]C©i5ft»tt«cJ:0. «3 2MinK:a^ 

sio,«(c % *to«tora^a?L*px*tt-rc:i*Jni««c 

[0 03 1 ] <»2 1 Htt»«r«, S O 



u soGmmommt* soGi &t5ms&tm t <Dm 

[0 032 ]i3lt SfcflSSIMbBlO— «"C*4 L K D 

Oow-k dielectric) tm^mmmmt<Dmm^iy> 

KR I Er?LiL<tt»*»SU JBJSS*ifc?LfcL < 

J: 0 *f§B(D:£J!£i££ br trr 7*5 L < ttEJg«gi 

[0 03 3 ] S3 (a) CCSkTJ:5«:, TJfffiiK 

(CuBCO ^n/cLKDS3 5±(C, Xh^ti 
br<D^WHfiaW3 6*iHHL. 3 6«C % LKD3 2 
&ttratJHR3 3^^1(Ciab, *Lb»CcU2x* h 
3l*mm?Z>o C0Uyxh3 1lt LKD32i^ 
IS3 3tf)»JI£x ^>yt§/t«>07X^ta5 > 

u^* h 3 ib»iu^ hr^iu^ hrtJ: 
ffir nh 3 m^^ x s&{ t ^ it r 

->iC0^S$n/cU^^ h 3 1 ^7X^i It, 
KD32«i:CT33 < !:^^x^>^L/, Xh^< 

H3 3(c»jarsv i A^*->t»flET4. 

[0 034] »C«: % S3 ( b) CC^Tct^CC, U*/* h 
3 1 ilMf^OR I En***. C<0i*, ?L<DJg 

»tc»a"r*«**3 6 i>-mm£ztiz> 0 uy* v 

3 KDBfeSacc, VIA*-^WO'LKD3 2± 
7±(CSOG3 8^«it^ 0 C^ll/^Xh37 

sog3 8*§r^h u>*^*->cc»ni 

LfcSL C(DSOG£^X^<t It, ^ll/^f»3 7. 
^7X^«^Xi^>yt^ S2iC 

I^>^v^^^^->*, SUBUS^* h 3 7tc»ffi<fc< 

»8hfc*iU^ r 3 7 f>^n^, 
[0 0 3 5 ] yc4C, 03 (c) CC^TcfcMC, 
>^^n/c^lU^h3 7^vx^ilttiU ± 
SPCDL K D 3 2 )l*Ut>-#^<Di3*~Cij*J- ? 

[0 0 3 6 ] »8MC, H3 (d) Cc5*TJ:9K:. 
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(O,) R I E(Ci:ot, ^iU^X h37i, h b> 
*3 Q0>iSgP(D^SS^RlS3 3 <b^|^B$fC»iUt, 

r»i/>y«tt< . MR (O.) R I EiffiC^lA 
tt. SSteiiK:J:5±SP<DLKD3 2<DgMI«:Ei5±-r5 
HBW33©IIB«:r>y-*? h*J4C5© 

[0 03 7] B3C«lttt, ^SKSRIB©aMffl&?Lai 

10 N H a tftto^ ^7 XvtSl^OT, LKD (Btffc 

0) ^soG4<onriij(ii**i;scia<, 

[0 03 8] <»3HJt»»>H4«, tttiaSKftMO 

20 [0 0 3 9]B4ttt, CuieJS^^an/cLKD 
Jf 4 5±K, ^«j7- t S i N. XttS i CO* h *A 
14 3WU *©±CCLKD4 2«:ltfl|*r-6a Cu 
i8»«ffi^6LKD<D^ffi*r©/»3tt, iRO. 8am 

[0 04 0] *rH4 (a) KtjVT J: LKD4 2 

-r&„ b^xh4i(i*iui;xht^ott, 

0, *»U^h6!>»dtt. a2tC7S^NH 3 ^:^^ 
30 X^XviUoT, VIA^JKD/c^x^>>;' 
7X^^M« 0 fit, u^F41*7^^il 
t, LK D 4 2 ^7JbtO^-$*>^Xtx ^> 
^bt, * h ^@4 3(C$iiarSV J A*-;l/*jgJ5S 

[0 04 1] 84 (b) CC^Tct^CC. &JR (O 

,) R I ECCiOV^ H4 C<DO>R 1 

Et, V I A*-JWDfi8MCBffiT** h ^a'14 3 
-^CC|^*$n^>o U^h4 lCD^Sf^C, V I A* 
-^rt«*5<fcO*LKD4 2±*C9ffcfc£HU^* h4 7 
40 ^*flL, ^luyxh4 7±(C, SOG4 6^riia-r 

©7x^atffli^n^ 0 -r^ct)^, NH 3 m^ 

X77X7^ffiut, SOGCCJBfiEb/c h 
>(Cfiot, ^!U^Xh47S:i^>^U ^JB U 
hCC h U>f7X^^t^ 8 NH.^^ili 

^>c<Lccj:ot: v cois^^n-fex^^, so 

G46c^ll/^ h 4 7 iCDMttttUCtf&^C 

r^^ e Jtc*j % c<Dxmv. v i A*-ji/rt«:«^Hu 

^ M7W«otl^ 0 
50 [0042] WC, 04 (c) CC^T<t^(C, 
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LKD4 2£&tt , *TfltlXU h U>f*Mt 
£ e C(D<h», *BL/^h4 7±©SOG4 64, Wl 
WCiJtSCi^rt^.. LKD4 2<DftJXfr£, 

[0 04 3] 134 (d ) K:ift-r<fc5fc. 

(O,) R I E J: 0 » ^iU^ h 4 7£P&**r<£ 0 
[0 04 4] CCD^SCCcfcor fe, VIAiM/>fi 

[0 045)<^4IiM>i5tt LKDiWUBI 

[0 046] 05 (a) CC^J:^CC, JbSBL K 

D5 2±«CjgjatbfcU^ h5 IZffimwzt"**- 
yiCfiQXL. £<Dlsi?X h 5 1 ^v^^iUt, :7J|/* 
#>3ft<D:tf;*x ^>ycc<fcoT. L K D 5 2 

[0 04 7 ] 0 5 (b) 0C7jrTJ:5fc:, 

LKD5 2±ictm o 

[0 048] ^(C, 05(c) CCtST <t 5 fc. y 
^-5 3±iC, LKD5 74MU U^XF5 6*»f 

h. bt v LKD 5 7£ftJXt-& 0 
[0 04 9] *atc, LKD57^7^^iU, NH 
a^WtfX^XviCi;^ ±8|5<EHffe#'J v-5 3te 

ilt, T8B<D»fe#y-7-5 3CCV I A*-Jl/*JKnR 
*T£ 0 C©x^^>yxiMr, ffe^';v-53iLK 
D5 7, 5 2j)Wm-?Z>C±Wj:i,\ CCD^&CCcfco 
r, ^^Kflbboo. h U>^£V I A^-;l/<h€r— 
»CCf|RJ:<JgaEr*C4*sr#S 1 , &*5, LKD5 7 

[0 05 0] <»5SO»&tt>l86ra:, LKDiM 

i (Dmm ^ is >mm<ommc n h , zmtsttx 

#ff2f&3ft/cW«B6 5±te. S i N*fcttS i CCDX 

[005 i j *r, me (a) ct?Kf J^tc, lkd6 
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ttyt^'£~x>^u cn^v^^iLr, LKD62 
[0 05 2 ] 06(b) K^rT^SC. ^^^r 

s>*u^;* h6 lzm&Ltcmc. mmm^mme 6 * 

*-;UD*:teJ:c*LKD6 2±Ct*£ftrr4 0 
[0 05 3] Se>&C, 06 (c) tcin*rcfc5tc, ^-ffiFS 
10 g^t)H6 6_WcSOG«!6 8iU^X h6 7 

h 6 7te h l/>^^->^MU7^^iL 

rffli\ co/^->«c?9-otsoG6 8*)!init5. 

[0 05 4] Sa.CC. 06 (d) CCSVTJiSCC SOG 

ccckoT, m^mtrnme etch \s>?'te£vv i a& 
-fr&mmc&mi-z. nh, c<tK:<fc 

0, SOG68<!:«*H68i©n, te±iyf«*«8 6 
4LKD62i©B(C, *Mt^i;4Citt<, 

20 [0 05 5] KIR (O a ) R I EiC^O, V I 

A*-Jl/(DJSg|HC*>£S i N£fcC*S i C<b, SOG6 

[0 0 5 6 ] <»8*JBgJ*>ia7«, LKDii^f 

LKDi^S^M<t(Df4S^06(DCTi^C^ 
ott>5, CuiB»7 4^tt»iiSs#i/cLKDIB7 5± 
OC, Wmfl7 3 i L K D 7 2 ^ii ? tit 
30 [0 0 5 7 ] $*T, 07(a) Ct^TcfcSCe:, LKD7 
2±CCU^X h«r^l/. W£(D^'*->OCflnxUTv 

[0 0 5 8 ] ^C, 07(b) te^lTcfc^t, h 

7"CLKD72^)UIU 3l*«l»T, NH,^ti 
AU LKD7 2*vX*<tLTSfe^^3RM7 3 4ftl 

xts, c^^Ccfco, Cuie«i7 4tc§m?zv i a* 

[0 05 9 ] 07(c) K^fi^CC. V I A* 

40 -^rt<bLKD7 2±CC^JlU^^h7 7^r^U, ^ 
■ U^h7 7±(CSOG7 6*i«t4, SOG76 

h 7 7tC h \s>*^Z->&j&l8 t -?Z> 0 Z<Dt 
VI A^-;U^CD^JiU^Xh7 7fc^x^> 

[0 06 0] *f£Ct, 07 (d) CC^Tck^CC, ^iU 
V* h 7 7^>\>?t Lt 4 LKD7 2&i£#£-CjjnX 
t/cfg, (0 2 ) R I ECCjrO. v^^ilt^ 

mwy, h 7 7*5<fc^V I A*-;Urt<D£JlUi?* h 7 
50 7^I**UT, yvt/^KHMUJSi^jjjfrs. C<D*jS 



(7) 

XL 

TW:, V I A&-)V<D&tfmt. h i>>?m<o-?*9'* 

[0 06 1 ] <»7HSBJB8S>H8W. LKDiMi 
j^^ch <£> $ 6 tCSUOflUI y v > >*J6©»tftCC N H , 

Stf>iA£*-lfcLKDJI8 7±CC, * h y'*± UXOmft 
9KJRB8 6#sjNS3ti. *©±fc. LKD85tWU 
BJKJM8 3&^jft3tiTC>«. 
[0 06 2] *"T, 13 8 (a) te7jrrJ:5fc:, ifcrSSK io 
fl8 3±ic, SOG82±(Cl/$;xhA^->8 14 
JBJSEU CCDU^X h^^->WflotSOG8 2^ 

[0 06 3] 138 (b) {CTjrfJ^lC, SOG8 

*£BiISej3RIB8 3tev**^£->3r|£i?U LKD8 

3^7^^iL>r 4 LKD85^^;U^P^-^>^C7) 
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